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TITLE OF THE INVENTION 
SOFTWARE PROCESSING APPARATUS AND RECORDING MEDIUM ON 
WHICH PROGRAM IS RECORDED 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a software 
processing apparatus such as a portable notebook-size 
personal computer driven on a battery and a recording 
medium on which a computer-readable program is recorded. 
More particularly, the invention relates to a software 
processing apparatus which executes processes of 
software with reduced power consumption at the time of 
operation on a battery and a recording medium. 

2 . Description of the Related Arts 

A notebook-size personal computer as a portable 
personal computer generally uses a rechargeable battery 
as a power supply for system operation. Since the power 
capacity of the rechargeable battery is limited, an 
operation time when the personal computer is carried is 
limited. Generally, a longer operation time of a 
portable device is requested. In the notebook-size 
personal computer as well, in order to increase the 
operation time when the computer is carried, various 
power saving techniques are used. Power saving by 
automatically adjusting an operation clock frequency of 
a CPU (hereinbelow, simply called a "CPU clock 
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frequency" ) used as one of the power saving techniques 
is a technique which decreases power consumption by 
minimizing the CPU clock frequency depending on a 
processing amount requiring the CPU. 
5 During the power saving carried out by the 

automatic adjustment of the CPU clock frequency is 
performed, the smaller the processing amount requiring 
the CPU, a higher power saving effect can be obtained 
by lowering the CPU clock. In other words, during the 

10 power saving carried out by the automatic adjustment of 
the CPU clock frequency, the power saving effect is 
higher on a process in which it is sufficient to perform 
an operation of drawing a still picture once, the power 
saving effect is higher. On the contrary, the power 

15 saving effect is lower on a process of repeating an 
operation of drawing an image in animation or the like. 
Software, however, always perform routine processes 
irrespective of an environment. In the case of one 
software, a process performed by the software is either 

20 a process of light load on which the power saving effect 
is high or a process of heavy load on which the power 
saving effect is low. It is not expected that power 
saving is attempted by software itself during power 
saving performed by automatic adjustment of the CPU 

25 clock frequency. 



SUMMARY OF THE INVENTION 
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According to the invention, there are provided a 
software processing apparatus and method which 
determines whether an environment needs power saving or 
not and realizing an operation optimum to each 
5 environment by software , and a recording medium on which 
the program is stored. 

A software processing apparatus of the invention 
is characterized by including: an operating environment 
determining unit which determines whether an operating 

10 environment requires power saving or not at the time of 
executing an application program such as a CPU meter; 
and a switching unit which performs a process of heavy 
load in a first environment which does not require power 
saving and performing a process of light load in a second 

15 environment requiring power saving. The operating 

environment determining unit determines a status where 
the apparatus operates on an external power supply as 
the first environment , and determines a status where the 
apparatus operates on a battery as the second 

20 environment. According to the invention, consequently, 
in the operating environment in which the apparatus 
operates on the external power supply and power saving 
is not therefore necessary, a normal process in which 
all of the functions of the software are valid is 

25 performed. In the operating environment in which the 
apparatus operates on a battery and power saving is 
necessary, the inherent functions of the software are 
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simplified so as not to be lost to thereby reduce the 
load on the CPU. By the reduction in load on the CPU, 
the CPU clock frequency is lowered to the minimum of the 
process of light load by a function of automatically 
5 adjusting the CPU clock frequency in the state where the 
apparatus operates on the battery. Thus, the power 
consumption can be decreased. 

In this case, the process of light load is a process 
f» obtained by simplifying the process of heavy load. The 

C\ 10 simplified process is a part of the process of heavy load. 

For example, software to which the invention is directed 
y is an animation displaying program for sequentially, 

B3 repeatedly drawing a plurality of images by being 

3 operated by a timer interruption every predetermined 

3 15 time. In this case, the switching unit executes the 

3 simplified process of light load obtained by making a 

part of the images of animation valid in the first 
environment requiring power saving, and performs the 
process of heavy load in which all of images in the 
2 0 animation are valid in the second environment which does 
not require power saving. In the animation, usually, 
the larger the number of drawing operations is, the 
heavier the load on the CPU becomes, and the power saving 
effect is reduced. In the invention, in the first 
25 environment requiring power saving, the drawing 

operation which displays only the last image of the 
animation is performed once to reduce the load on the 
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CPU. Consequently , the power consumption can be further 
reduced also by the software during the power saving 
operation of automatically adjusting the CPU clock 
frequency. The simplified process may be a process of 
5 using data obtained by processing data used in the 
process of heavy load. The following is examples of the 
software. 

( I ) A program which executing floating-point operations . 
In the first environment requiring power saving, the 

10 switching unit 50 executes a process of relatively light 
load simplified by discarding the fractional portion. 

(II) A moving image reproducing program. In the first 
environment requiring power saving, the switching unit 
50 executes a process of relatively light load 

15 simplified by thinning images or lowering the 
resolution . 

The simplified process is another process 
realizing the same function as that of the process of 
heavy load. For example, the software is a program which 

2 0 displays a graphical user interface. The switching unit 
50 executes a process of relatively light load 
simplified by switching a user interface to dialogue 
display in an environment requiring power saving. 

The apparatus also includes a setting unit which 

25 sets switching between the process of heavy load and the 
process of light load to be valid or invalid. For 
example, a property of switching a software process by 
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an operating environment determining unit 48 and a 
switching unit 50 to be valid or invalid is provided. 
The user can select either a normal software operation 
or a simplified software operation for power saving as 
5 necessary. The process of heavy load and the process 
of light load are performed by a processor, and the 
processor changes an operation clock frequency in 
accordance with load of a process. 

Further, in another mode of the invention, there 
€s 10 is provided a software processing apparatus including: 

% 4 an operating environment determining unit which 

q determines an operating environment of a system; and a 

g;i switching unit which performs switching between a 

process of heavy load on a processor and a process of 
L;;' 15 light load on the processor in accordance with the 

2i operating environment. 

H~ The invention further provides a computer- 

readable recording medium on which a program of a 
software process is recorded, in which the program to 
20 be executed by the computer includes: 

determining whether an operating environment 
requires power saving or not; 

performing a process of heavy load in a first 
environment which does not require power saving and 
25 performing a process of light load in a second 

environment requiring power saving. The details of the 
program are basically the same as those of the apparatus 
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configuration . 

The above and other objects, features , and 
advantages of the present invention will become more 
apparent from the following detailed description with 
5 reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing a hardware 
configuration of the invention; 
10 Fig. 2 is a block diagram showing a mechanism 

configuration of the invention; 

Figs. 3A to 3C are diagrams which explains a 
drawing operation in an animation displaying process of 
the invention; 

15 Fig. 4 is a flowchart of a process of initializing 

parameters used for the animation displaying process of 
the invention; 

Fig. 5 is a flowchart of a processing operation 
of the invention performed by animation software of Fig. 

20 1; 

Figs. 6A and 6B are diagrams which explains a 
program list corresponding to Fig. 5; 

Fig. 7 is a diagram which explains a normal drawing 
operation of heavy load on a CPU in an environment where 
25 copyright indication is scrolled on a screen and power 
saving of the invention is unnecessary; 

Fig. 8 is a diagram which explains a drawing 
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operation of light load on the CPU in an environment where 
a still image of the copyright indication is displayed 
on the screen and power saving of the invention is 
necessary; 

5 Figs. 9A to 9C are diagrams which explains a normal 

drawing operation of heavy load on the CPU in an 
environment where an application window moves on the 
screen and power saving of the invention is unnecessary; 
Fig. 10 is a diagram which explains a drawing 
10 operation of light load on the CPU in an environment where 
a still image of the application window is displayed on 
the screen and power saving of the invention is 
necessary; 

Fig. 11 is a flowchart of a case of storing a 
15 process of initializing parameters of animation 
software of the invention into a library; 

Fig. 12 is a flowchart of a case of setting whether 
the switching of the load on the CPU according to the 
invention is valid or invalid by a property; 
20 Fig. 13 is a diagram which explains a property 

screen in which whether the switching of the load on the 
CPU according to Fig. 10 is valid or invalid is set; and 
Fig. 14 is a flowchart of an animation displaying 
software process of the invention in accordance with 
25 data in a registry set by using the property screen of 
Fig. 11. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 is a block diagram of a hardware 
configuration to which the invention is applied and 
shows a notebook-size personal computer known as a 
5 portable personal computer as an example. The 

notebook-size personal computer generally operates on 
a rechargeable battery. An apparatus to which the 
invention is applied is not limited to the notebook- 
size personal computer but the invention can be applied 

10 to various electronic devices. To a bus 11 extended from 
a CPU 10 , a memory 12, an HDD (Hard Disk Drive) 14 for 
external storage, a DSP 16, a keyboard 18, a display 22 
via a display controller 20 , and a modem 24 are connected. 
A PC card 26 having therein a modem is connected to a 

15 PC card slot 24. By connecting a portable telephone 28 
via the PC card 26 serving as an interface, data 
communication can be carried out with the outside. A 
power supply unit 30 is also provided. To the power 
supply unit 30, an AC adapter 32 and a rechargeable 

20 battery 34 can be connected. The battery 34 is charged 
in an operating state where the power is supplied by the 
AC adapter 32 . When the notebook-size personal computer 
is carried, it operates on the power supply unit 30 to 
which power is supplied from the battery 34. The power 

25 supply unit 30 is connected to the bus 11 extending from 
the CPU 10. Information indicative of an operating 
environment in which the notebook-size personal 



computer operates on the power supply from the AC adapter 
32 and information indicative of an operating 
environment in which the notebook-size personal 
computer operates on the battery 34 can be provided to 
the CPU 10 side. In the memory 12 connected to the CPU 
10 via the bus 11 , an OS 38 and an application 36 
functioning as software of the invention are loaded from 
the HDD 14 and developed when the power of the 
notebook-size personal computer is turned on. As the 
OS 3 8 , for example, Windows 98 or Windows 2000 of 
Microsoft Corporation or the like is used. The 
application 36 to which the invention is directed is, 
for example, a CPU meter. The CPU meter is a program 
which monitors the load on the CPU 10 and displaying the 
load in a numerical value (%) or graph. Animation of 
the CPU meter of the invention is displayed as an 
accessory operation on initialization of the program. 
An animation displaying process on initialization of the 
CPU meter provided as the application 36 is performed 
as follows. In the invention, a check is made to see 
whether the apparatus operates on the battery 34 or not 
as the operating environment. When the apparatus 
operates on the battery 34, the operating environment 
requiring power saving is determined. The process is 
switched to the animation displaying process on 
initialization of the CPU meter and a simplified process 
of relatively light load is executed, thereby attempting 



11 



power saving in the operating status on the battery. The 
operating environment in the application 36 can be 
determined by obtaining information indicative of an 
operating status in which power is supplied from the 
5 battery to the power supply unit 30 and information 
indicative of an operating status in which an external 
power is supplied by the AC adapter via an API 
(Application Programming Interface) 40 from the power 
control device driver 42 assembled in OS 38. Other than 

10 the information , the conditions (remaining quantity, 
charging state, and life) of the battery can be also 
obtained by using the API. 

Fig. 2 is a block diagram showing a functional 
configuration of executing animation display as an 

15 accessory operation at the time of initializing the CPU 
meter functioning as the software of the invention. A 
CPU meter 44 in Fig. 2 on the CPU executed by the 
application 36 developed on the memory 12 has an 
initializing unit 46 which displays the CPU meter on the 

20 screen and an animation switching unit 50 which performs 
an animation displaying process as an accessory 
operation at the time of the initializing process by the 
initializing unit 46. The CPU meter 44 has an operating 
environment determining unit 48 which determines an 

25 operating environment depending on whether the 

apparatus operates on the AC adapter 32 or the battery 
34. For the animation displayed at the time of 
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initialization of the CPU meter 44, whether the 
apparatus operates on the AC adapter 32 or the battery 
34 can be known from a power control device driver 42 
of the OS 3 8 via the API 40. The animation switching 
5 unit 50 obtains an image used for the animation 

displaying process, which is stored in an image file 60 
via a file driver 56 provided for the OS 38, and displays 
the animation on the display 22 via a display driver 58. 
The operating environment detecting unit 4 8 assembled 

~i 

J3 10 in the initializing unit 46 of the CPU meter 44 determines 

N whether the operating environment requires power saving 

□ or not when the process of the animation switching unit 

m 50 is executed. Specifically, when the operating status 

^ on the battery 34 is obtained via the API 40 from the 

L!f 15 power control device driver 42 , an operating environment 

2t requiring power saving (first environment) is 

^ h determined. When the operating status on the AC adapter 

32 is obtained from the power control device driver 42 
via the API 40, the operating environment determining 
20 unit 48 determines the operating environment which does 
not require power saving (second environment). The 
result of determination of the operating environment 
determining unit 4 8 is supplied to the animation 
switching unit 50. When the determination result 
25 indicative of the operating environment requiring power 
saving based on the operating status on the battery 34 
is received from the operating environment determining 
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unit 48 , the animation switching unit 50 switches the 
process to a process of a light load processing unit 52, 
and executes an animation displaying process of 
relatively light load on the CPU 10, which is simplified 
5 by making an image of a part of the animation valid. When 
the determination result of the operating environment 
which does not require power saving based on the 
operating status on the AC adapter is received from the 
operating environment determining unit 48, the 
yy 10 animation switching unit 5 0 switches the process to the 

■a 

-J process of a heavy load processing unit 54, and executes 

q a normal animation displaying process in which all of 

fi3 images prepared for animation are valid, in other words, 

an animation displaying process of relatively heavy load 
™ 15 on the CPU 10. 

2* Figs. 3A to 3C show basic images used by the 

H & animation switching unit 50 in Fig. 2, normal animation 

images displayed by the heavy load process, and an 
animation image displayed by the light load process for 
20 power saving, respectively. Fig. 3A shows the basic 
images used for the animation displaying process. In 
the example, four basic images 62, 64, 66, and 68 are 
prepared. The basic images 62, 64, 66, and 68 are used 
to generate animation showing a state where a character 
25 walks. Fig. 3B shows animation using the four basic 
images 62, 64, 66, and 68 in Fig. 3A displayed when the 
unit is switched to the heavy load processing unit 54 
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by the animation switching unit 50 in Fig. 2. The 
animation displayed by the heavy load process is 
constructed by eight animation images 62-1/ 64-1 , 66-1, 
68-1 , 62-2, 64-2, 66-2 , and 68-2 obtained by 
5 sequentially displaying the four basic images 62, 64, 
66, and 68 in Fig. 3 A twice. Further, Fig. 3C shows a 
still image displayed by the light load process in the 
animation switching unit 50 in Fig. 2. In this case, 
only the head basic image 62 among the basic images in 
10 Fig. 3A is displayed as a still image 62-1. Obviously, 
an arbitrary one of the basic images can be used as a 
still image displayed by the light load process. The 
last image 68 indicating the end of the animation may 
be also used. 

15 Fig. 4 is a flowchart of a process performed by 

the initializing unit 46 in the CPU meter 44 in Fig. 2. 
In the initializing process of the CPU meter 44, 
parameters necessary which displays animation by the 
animation switching unit 50 are initialized. First, 

20 image number is initialized in step SI. Since the image 
number is defined as "iCounter" in the program list in 
Figs. 6A and 6B, it is initialized to "0". In step S2, 
a drawing flag is initialized. The drawing flag is 
defined as "f Already" in the program list in Figs. 6A 

25 and 6B. Since the basic images are displayed twice, the 
drawing flag is initialized to "FALSE". In step S3, a 
timer which determines the intervals at which each of 
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images of the animation is drawn is initialized. The 
timer is initialized so that the animation displaying 
process is started every (n) seconds. As the time 
interval (n), for example, a value on the unit of 
5 millisecond is used. By the initializing process of the 
CPU meter in Fig. 4, the animation displaying process 
as an accessory operation performed at the time of the 
CPU meter initializing process by the operating 
environment determining unit 48 and the animation 

l : 

yfj 10 switching unit 50 in Fig. 2 is executed according to the 

S| flowchart of Fig. 5 by a timer interruption of every (n) 

q seconds set in step S3. 

fij In Fig. 5, the animation displaying process of the 

m CPU meter is performed in such a manner that, first, the 

L;^ 15 system power environment is obtained in step SI. 

2* Specifically, the operating environment determining 

p- unit 48 detects whether the apparatus operates on the 

battery 34 in the power supply unit 30 at this time or 
not from the power control device driver 42 via the API 
20 40. Subsequently, in step S2, whether or not the AC 
adapter 32 is connected and the external power is 
supplied from the AC adapter 3 2 is checked. When the 
apparatus does not operate on the AC adapter 32, the 
apparatus operates on the battery 34. The program 
25 therefore advances to step S3 where the drawing flag 
"f Already" is checked. Since the drawing flag is set 
to "FALSE" indicating that the basic images are 



16 



displayed twice in step S2 in Fig. 4, not "TRUE" 
indicating that the drawing has been finished, the 
program advances to step S4 where an image of image number 
0 initialized in step SI in Fig- 4 is selected among a 
5 plurality of prepared animation images and is displayed, 
in step S5, "TRUE" indicating that the drawing is 
finished is set to the drawing flag, and a simplified 
animation process performed with light load in the 
battery operation is finished once. Subsequently, when 

10 the process of Figs. 6A and 6B is started by the timer 
interruption after (n) seconds of the timer initialized 
in step S3 in Fig. 4, the processes in step SI, S2, and 
S3 are similarly performed. Since the drawing flag is 
set to "TRUE" by the process of the first time, the 

15 display of the image number 0 in step S4 is skipped, and 
the process is finished via step S5. As a result, in 
the case of the system power environment where the 
apparatus operates on the battery, the still image of 
image number 0 is just displayed at the time of the 

20 animation displaying process of the CPU meter of the 
first time. No image is drawn at timer interruptions 
after that. Since it is sufficient to perform the 
drawing process in step S4 once, the burden on the CPU 
10 in the animation displaying process is largely 

25 lessened in the operating status on the battery, so that 
the power consumption can be reduced. Specifically, in 
the operating status on the battery 34, the power saving 
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process by the automatic adjustment of the CPU clock 
frequency is executed on the basis of a process by another 
application. In the power saving process by the 
automatic adjustment of the CPU clock frequency, the CPU 
5 clock frequency is lowered to the minimum in accordance 
with the processing amount requested to the CPU 10, 
thereby decreasing the power consumption. In the 
operating status on the battery 34 f therefore, in the 
animation display process of the CPU meter in Fig. 5, 
45 10 the image drawing operation is performed only once by 

sj the timer interruption. As a result, the processing 

q amount requested to the CPU 10 is reduced, and the clock 

f£ frequency is lowered to the minimum by the CPU clock 

1- frequency automatic adjusting function, so that the 

jj* 15 power consumption can be reduced. On the other hand, 

y in the case of the operating status on the AC adapter 

h- 32 in step S2 , since it is the operating environment which 

does not require power saving, the normal animation 
displaying process is executed in steps S6 to S9. In 
20 the normal animation displaying process, in step S6, an 
image having image number "iCounter" initialized in step 
SI in Fig. 4 is displayed. In step S7, the image number 
is incremented by one. In step S8, a check is made to 
see whether the image number exceeds the predetermined 
25 maximum number or not. When the image number does not 
exceed the maximum number, in step S5, the drawing flag 
is set to "TRUE" indicating that the drawing is finished, 
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and the program waits for the next timer interruption 
in (n) seconds. By repeating the steps SI, S2 , S6 to 
S8, and S5 performed by the timer interruption the 
images are drawn, for example, in accordance with the 
5 order as shown in Fig. 3B, and the animation is displayed. 
When the image number exceeds the preset maximum number 
in step S8 during the animation displaying process, the 
program advances to step S9 where the image number is 
initialized again to "0". By repeating the processes 

10 performed by the timer interruption with the maximum 
image number, the animation is displayed. 

Figs. 6A and 6B are explanatory diagrams of a 
program list realizing the animation displaying process 
at the time of initialization in the CPU meter in Fig. 

15 5. In the program list, #a(SPS) indicates an area which 
stores the system power status, #b indicates capture of 
the system power status, and #c(f Already) indicates a 
flag for an internal process. In #d, the function of 
the operating environment determining unit 48 which 

2 0 determines the system power status is realized. In #el 
to #e4, the light load processing unit 52 which executes 
the simplified animation process is realized. In #fl 
to #f5, the animation displaying process in the normal 
time is performed. When it is seen from the CPU 10, the 

25 heavy load processing unit 54 is realized. Further, in 
#g, a flag setting process for the internal process is 
performed. The program list realizes the operation in 



which the image displaying process of which load on the 
CPU is considered to be very high is minimized during 
the operation on the battery. In the list, a function 
"Showlmage" called in #e2 and #f3 is a function which 
draws an image on the screen. It can be said that, the 
more frequently the drawing process is called, the 
higher the load on the CPU 10 is. By periodically 
calling a routine "sample" provided by the program list 
by using a timer initialized in the initializing process 
of Fig. 4 or the like, a pattern of images of image numbers 
hBMP[0] to [ANIMATION MAX-1] is displayed in animation 
at the time of operation on the AC adapter. At the time 
of operation on the battery, the animation is stopped 
and one pattern of the animation displayed last is 
continuously displayed. In the routine, #a indicates 
a variable which is assured in the memory area on start 
of the program operation. #c is also a variable which 
is assured in the memory area at the start of the program 
and is initialized only once to "FALSE (not drawn)". 
f2(iCounter) is a static variable which is assured in 
a memory area on start of the program and initialized 
only once by the initializing process in Fig. 5. In the 
initialization, the image of the head image number is 
designated . 

The processes of the program list of Figs. 6A and 
6B will be described as follows. When the routine 
"sample" is called by a timer or the like, the variable 
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#a is assured in a stack area. The system power status 
is stored in the variable #a by the API which executes 
the system power status obtaining process #b. By a 
decision statement #d, when the system operates on 
5 battery, the process is shifted to a decision statement 
#el. When the system operates on the AC adapter, the 
process is shifted to a decision statement #fl. The 
decision statement #el to which the process is shifted 
when the system operates on the battery is a statement 
4i 10 to determine whether no image is drawn or not. In the 

~G.jj 

-J case of " FALSE (not drawn)" for the decision statement 

□ #el, the process is shifted to #e2 where the head image 

0j hBMP[0] of the animation is drawn by "Showlmage". On 

m the other hand, in the case if "TRUE (drawn)" to the 

5=5 5 

« 15 statement #el, the process shifts to #e3 . Since the 

2i image has been already drawn, the process shifts to #e4 

and no drawing process is performed. When the processes 
are finished, the process shifts to #g. By such 
processes of #el to #e4 , although the head image of the 
20 animation is drawn for the first time, the image is not 
updated for the subsequent calls, and the still image 
is continuously displayed. On the other hand, when it 
is determined by the decision statement #d that the 
system operates on the AC adapter and the process shifts 
25 to #f 1 , the process automatically shifts to #f 3 . In #f 3 , 
"the n-th image" according to the value of the animation 
counter in #f2 is drawn. Subsequently, the process 
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shifts to #f4 where the animation counter of #f2 is 
incremented by one, thereby indicating an image to be 
drawn next, and the animation counter value is compared 
with the maximum value of the animation counter of #f2. 
5 When the value of the animation counter exceeds the 
maximum value, the process shifts to #f5 where 0 
indicative of the head image is set in the animation 
counter of #f2. As a result, by #fl to #f5 in the 
operation on the AC adapter, images are displayed in 
yij 10 accordance with the order of 0, 1, . .., maximum value, 

SJ 0, 1, maximum value, thereby generating 

animation of the images. In the last #g, "TRUE" is set 

pi 

in the drawing flag of the variable #c, and it is stored 
p% that the images are already displayed. 

■J* 15 Figs. 7A to 7E show an example of animation 

y generated by the accessory operation at the time of 

initialization of the CPU meter, which is displayed in 
the operation on the AC adapter of #fl to #f5 in Fig. 
6B. In the animation at the time of initialization of 
20 the CPU meter, images are displayed repeatedly in 

animation in accordance with the order of Figs . 7A to 
7E. An application window 70 is displayed in an upper 
part in the screen of Fig. 7A and a CPU meter 72 is 
displayed below the application window 70. On 
25 initialization of the CPU meter, as sequentially shown 
in Figs . 7A to 7E, characters of the copyright indication 
of "FUJITSU CPU Meter" are displayed in animation so as 
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to move from the right side of the application window 
70 to the left side as shown by copyright indication 74-1 
to 74-5, 

Fig. 8 shows a case where a still image of which 
5 load on the CPU is light is displayed by #el to #e4 in 
the program list from the animation on initialization 
of the CPU meter of Figs, 7A to 7E. On displaying 
initialization process of the CPU meter in the operating 
status on the battery in Fig. 8, the still image of the 

10 copyright indication 7 4-5 as the last one of the images 
of Figs, 7A to 7E is displayed , in which the characters 
are at the left side in the application window 70 above 
the CPU meter indication 72. In the description using 
Figs. 4 to 7, in the operating status on the battery, 

15 it is set to display the image indicated by the array 
element number of 0, that is, the head image in the 
animation displayed when the system operates on the 
external power source supplied from the AC adapter 32. 

In the example, however, in order to display the 

20 image of Fig. 8, as an image to be displayed in the 
operating status on the battery in the flowchart of Fig. 
5 and the program lists of Figs. 6A and 6B, it is set 
to display the last image of the animation, which is 
indicated by the last array element number. 

25 Figs. 9A to 9C show another example of animation 

display at the time of the CPU meter initializing process 
in the invention. In this case, as shown in Figs. 9A, 
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9B, and 9C, a CPU meter window 76-1 displayed in the left 
upper corner of a screen 75 of Windows is shifted in 
animation to the right side across the screen as shown 
by CPU meter windows 76-2 and 76-3 in Figs. 9B and 9C 
5 with elapse of time. In each of the CPU windows 7 6-1 
to 7 6-3, a CPU meter similar to that in Fig. 8 is displayed. 
Although plural image data used for animation display 
is defined by the array hBMP in Figs. 3 to 8, in the 
example , coordinate information which displays a CPU 
4i 10 meter window is defined by using the array hBMP. At the 

"s.'s 

sj time of the displaying process by "Showlmage" , the CPU 

r% meter window is displayed on the coordinates indicated 

by the designated element numbers of the array hBMP. By 
the operations, the animation that the window moves can 
L;: 15 be realized. As such animation that the CPU meter window 

| £ 

N s 76-1 crosses the screen in Figs. 9A to 9C, in the 

operating status on the battery, as shown in Fig. 10, 
the CPU meter window 7 6-3 is continuously displayed in 
the state of Fig. 9C in which the CPU meter window 76-3 
20 is in the last display position of the animation. In 
this case as well, in a manner similar to the examples 
of Figs. 7A to 7C and Figs. 9A to 9C, when the system 
operates on the battery, it is set to display the window, 
not in the coordinate position indicated by the first 
25 element number of the array hBMP, but in the coordinate 
position indicated by the last element number of the 
array hBMP . 
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Fig, 11 shows a flowchart of a processing operation 
in a library when the animation display at the time of 
the CPU meter initializing process is stored in the 
library. Specif ically, the CPU meter animation 
displaying processes in Figs. 4 and 5, and Figs. 7A to 
7E are performed by, as an example, the application 
including the animation displaying process . In Fig .11, 
the CPU meter initializing process is stored in a library, 
and the animation displaying process is performed in the 
initializing process. Specifically, a control of 
performing the switching between the operation on the 
battery and the operation on the external power source 
can be commonly used by applications. In the case of 
storing the CPU meter initializing process in a library, 
in order to binary-code parameters for the animation 
display stored in the library for the animation display 
of the CPU meter initializing process, the following API 
(Application Programming Interface) is defined. 

20 void EcoAnimation(HWND hParent, HWND hTarget, HBITMAP 
hBMP, int iNumlmage, UNIT uilnterval) 

where, HWND hParent: window handle of a parent window 
HWND hTarget: window handle of a target window 
which displays animation 
25 HBITMAP hBMP: pointer to the array of images to 

be displayed in animation 

int iNumlmage: the number of images to be 
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displayed in animation 
UNIT uilnerval: animation interval (unit: ms ) 

In the case of storing the CPU meter initializing 
5 process in a library , the initializing process of Fig. 
11 is executed in response to a call of the API defined 
as above. In the initializing process of Fig. 11 , the 
image number is initialized in step SI, a drawing flag 
is initialized in step S2 , and the timer is initialized 

10 in step S3. The initialization in steps SI to S3 is the 
same as that including the animation displaying process 
in Fig. 5. In the initializing process in the library, 
further, the maximum value of the image number is 
initialized in step S5, and a target window on which an 

15 image is to be drawn is set to "hTarget" showing an image 
pattern. After that, the process returns to the library. 
By the initializing process stored in the library, the 
CPU meter animation displaying process of Fig. 6 is 
started by the timer interruption every predetermined 

20 time set in the timer initialization in step S3. In 
accordance with the parameters set in the initializing 
process , either a still image at the time of the operation 
on the battery or regular animation at the time of the 
operation on the AC adapter is displayed. 

25 Fig. 12 shows a flowchart of a process of 

selectively setting the property of switching the 
animation display at the time of the CPU meter 
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initializing process in the invention to the still image 
display when the system operates on the battery. 
Specifically, in order to allow the user to select 
whether the power saving by displaying a still image in 
5 the operating status on the battery is made valid or not 
by user setting with respect to the animation displayed 
on initialization of the CPU meter according to the 
invention , a flow of property switching operation of Fig. 
12 is prepared. The validity/ invalidity of the 

10 animation display according to the operating 

environment by the property is switched by, first in step 
SI, starting a dialog X, storing a dialog selection 
result into a registry Y in step S2, and performing an 
ending process in step S3. 

15 Fig. 13 shows a property displaying screen 

accompanying the property switching process operation 
in Fig. 12. Specifically, when the dialog X is started 
in step SI in Fig. 12, a property screen 78 which 
dynamically switches the process is displayed. In order 

20 to make the dynamic switch valid, it is sufficient to 
click a check box by using a mouse and set the switch 
by clicking a "close" button 82. 

The registry Y in step S2 in Fig. 12 is a setting 
information storing area on the hard disk of the OS. In 

25 the OS of the Windows series of Microsoft Corporation, 
generally, the setting regarding software is stored in 
the registry. The registry has a hierarchical structure 



like the file system, and specific information is 
identified by a registry key (corresponding to a 
path/file name in the file system). The following can 
be used as a registry key to which the user setting of 
switching the property in Fig. 12 is stored. 

HMY CURRENT 
USER¥Software¥Fu jitsu¥EcoAnimation¥Action 

where, when the value of "Action" is 0, operation 
switching according to the environment is not performed. 
When the value of "Action" is 1, operation switching 
according to the environment is performed. 

Fig. 14 shows a flowchart of an animation 
displaying process in the CPU initializing process in 
the case where the user selectively sets the dynamic 
process switching by the property as shown in Figs. 12 
and 13. The flowchart includes a routine of checking 
the registry as step SO prior to steps SI to S9 in the 
flowchart of the animation displaying process of Fig. 
5. In step SO, when "1" is set in the registry Y, the 
operation switching according to the system environment 
is performed, so that the program advances to the 
processes in step Si and subsequent steps. On the other 
hand, when "0" is set in the registry Y, the operation 
switching according to the system environment is not 
performed, so that the program advances to the process 



28 



in step S6. 

The foregoing embodiment has been described by, 
as an example, the switching between the process of light 
load on the CPU and the process of heavy load on the CPU 
5 in accordance with the system operating environment in 
the animation displaying process as an accessory 
operation in the CPU meter initializing process • The 
invention is not limited to the foregoing embodiment but 
can be applied to an appropriate apparatus and software. 
4% 10 In the foregoing embodiment, when the system operates 

on the battery, the operating environment is determined 

Fit: 

]~l as that requiring power saving. When the system 

l;f operates on the external power source, the operating 

3 environment is determined as the environment which does 

nJ 15 not require power saving. The invention is not limited 

Q 

N to the foregoing arrangement. For example, it is also 

M possible to define the state where the remaining amount 

of charges in the battery is small as an operating 
environment requiring power saving, define the state 
2 0 where the remaining amount of charges in the battery is 
large as an operating environment which does not require 
power saving, determine the operating environment on the 
basis of the definition while the apparatus operates on 
the battery, and perform the switching between the 
25 process of light load and the process of heavy load on 
the basis of the determination result. The remaining 
amount of charges in the battery can be obtained by the 
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above-described API or other known techniques. 

In an apparatus having two operation modes of a 
normal mode and a power saving mode, irrespective of the 
kind of the operation power source or the remaining 
5 amount of charges in the battery, it is also possible 
to define the state where an operation in the normal mode 
is instructed as the operating environment which does 
not require power saving, define the state where an 
operation in the power saving mode is instructed as the 

10 operating environment requiring power saving, and 

perform the switching between the process of light load 
and the process of heavy load on the basis of the 
operation mode designated by the user. The operation 
mode can be obtained by known techniques. For example, 

15 it is obtained from management information of the 

operating system. That is, according to the invention, 
it is sufficient to define two relative states of a state 
in which power saving is necessary and a state in which 
power saving is unnecessary, determine whether the 

20 present state corresponds which one of the states, and 
switch the process to be executed according to the 
determination result. Software to which the invention 
is directed, which switches the process to be executed 
between the process of heavy load and the process of light 

25 load depending on whether the operating environment 
requires power saving for the CPU or not includes the 
following as examples. 
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(I) A program which executes floating-point operations. 
In the environment in which power saving is not necessary, 
the floating-point operation including the fractional 
portion is executed. On the other hand, in the 

5 environment requiring power saving, a process of 
relatively light load simplified by discarding the 
fractional portion and by using integers is executed. 

(II) A moving image reproducing program. In the 
environment in which power saving is not necessary, a 

P 10 switching unit reproduces all of moving images as smooth 

% J reproduction images as in television. On the other hand, 

Oj in the environment requiring power saving, a thinning 

oj process of thinning moving images so as not to be 

V conspicuous or a process of relatively light load 

15 simplified by lowering the resolution is executed. 

(III) A program which displays, for example, the "help" 
function as a graphical user interface such as a dolphin 
in "Word" of Microsoft Corporation. In the environment 
in which power saving is not necessary, a switching unit 

20 displays a graphical user interface. In the environment 
requiring power saving, the user interface is switched 
to a simple user interface. For example, a process of 
relatively light load simplified by switching "help" to 
an ordinary dialog display is executed. 

25 Obviously, the invention can be adapted not only 

to the above but also to an appropriate process which 
reduces load on the CPU by switching the function in the 



31 



environment in which power saving is unnecessary to a 
part of the function or a simplified function in the 
environment requiring power saving in the same 
application. 

5 As an example of a computer-readable recording 

medium in which a program which performs the switching 
between a process of heavy load and a process of light 
load in accordance with the operating environment of the 
invention , the program is generated as an application 

10 program, library, or other control program which runs 
on a computer having the configuration of Fig. 1. Such 
a program realizing the function of the invention is 
stored in a portable storage medium such as CD-ROM, 
floppy disk, DVD, magnetooptic disk, or IC card. 

15 Alternately, the program is installed from a database 
or other computer system by using a modem or LAN interface 
via a network. The installed program of the invention 
is loaded to a computer system, stored in the hard disk 
drive (HDD), and executed by a CPU by using an RAM or 

20 the like. 

According to the invention as described above, in 
the operating status in which the external power is 
supplied from the AC adapter and power saving is 
therefore unnecessary, a process of heavy load on the 

25 CPU as an inherent processing function, for example, 
display of animation is executed. In the operating 
status on the battery, which requires power saving, a 
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simplified process, for example, display of only a still 
image is performed. Consequently, the load on the CPU 
is reduced in the operation time in which power saving 
is necessary. As a result, a period in which the CPU 
5 clock frequency is lowered by the CPU clock frequency 
automatic adjustment becomes longer. By the reduction 
in the load on the CPU in accordance with the operating 
environment of dynamic power saving in such software, 
the operating time of displaying an image of a portable 

10 device using a rechargeable battery such as a 

notebook-sized personal computer can be increased. 

The invention includes appropriate modifications 
having the same object and advantages and is not limited 
to numerical values presented in the foregoing 

15 embodiment. 



